ABSTRACT This paper reports an independent epidemiological study to evaluate the validity of the results of an official investigation into an outbreak of gastroenteritis at a university campus in Yasuj, central-south Islamic Republic of Iran. The official report of the outbreak by the Department for Disease Control at the provincial health centre found only 65 cases over a 5-day period, all females, living in the student halls of residence. This contrasts with a questionnaire survey of 963 students at the same university, which found 395 students (192 males and 203 females), living in residences and at home, who reported at least 1 gastrointestinal symptom over a 12-week period. Within this period at least 2 outbreaks occurred. Such a large discrepancy between the official report and the current study suggests that the health services and the public may have been misled about the proper response to the outbreak. 
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Introduction
The strategies for epidemic investigations and control measures are determined, evaluated and revised at the national level predominantly by the same organization. Independent studies are rarely carried on the same epidemics to evaluate the validity of the reports published by the responsible health sectors. Gastroenteritis, an infectious disease transmitted predominantly via food and water, is one of the most common communicable diseases [1, 2] . However, many investigations into gastrointestinal disease outbreaks and epidemics fail to reach conclusive and unbiased results due to a number of issues including improper investigation guidelines, delayed response and shortage of laboratory and logistic facilities [3] [4] [5] [6] .
In October 2009 several cases of gastroenteritis requiring hospitalization were reported at the women's halls of residence at a university campus in Yasuj, central-south Islamic Republic of Iran. This triggered an official investigation at the local health centre, with follow-up to identify further cases and finally publication of an outbreak report from the Department for Disease Control. This paper reports an independent epidemiological study to evaluate the validity of the results of the official investigation. A questionnaire survey was made of students at the university to estimate the total incidence of gastroenteritis and dates of illness for comparison with the frequencies and dates of the official report of the outbreak.
Methods

Background to the official report
On 18 October 2009 a report was received by the Department for Disease Control at the provincial health centre in Yasuj city about the referral of 12 students-all females residing at University of Yasuj student halls of residence-to the emergency ward of Shahid Beheshti general hospital. The students were suffering from gastrointestinal symptoms, mostly vomiting, nausea, diarrhoea and abdominal pain. According to the national guidelines for control of foodborne diseases issued by the Iranian Ministry of Health, any 2 or more cases with similar gastrointestinal symptoms who consumed food or drink from common sources should be considered as an outbreak. Therefore, this was considered as a gastrointestinal disease outbreak and was investigated immediately. Accordingly, all patients were interviewed by trained staff from the Department for Disease Control and the foodborne outbreak questionnaire from the Ministry of Health was filled out. Stool specimens (from 6 patients) were collected and sent to the central library for diagnosis of the responsible agents. The results of testing for parasites eggs, blood, Escherichia coli and Entamoeba histolytica were negative for 2 patients, E. coli was found in 3 samples and, both E. coli and Entamoeba histolytica were reported in 1 sample.
During the next 2 days, assuming that the agent was spread from girls' dormitories, the health staff visited the residence halls at the university campus from which the patients were referred, searching for any other students with the same symptoms. As a result, 47 more women were found suffering from gastrointestinal symptoms. On 22 October, health staff from the Department for Disease Control revisited the residence halls for follow-up investigations. Due to the panic caused by the outbreak, only 27 students remained in residence. Again, 6 more students with related symptoms were found, from whom stool specimens were tested for the previously named agents with no pathogens reported. In total, as a result of the epidemic investigation based on the national guidelines, 65 cases with at least 1 digestive symptom were reported over a 5-day period from 18 October 2009 to 22 October 2009
Independent evaluation
In order to estimate the incidence of gastroenteritis among all students on the campus of the University of Yasuj a specially designed, self-administered questionnaire was developed by the research team. This asked about any gastrointestinal symptoms (nausea, diarrhoea, vomiting and abdominal pain) experienced within a 3-month period ( 
On the 29 November 2009 the questionnaire was distributed to the university students by volunteer students of public health, at 4 major access points in the campus: restaurant, bus stations, library and dormitories. At the time of the study, 5500 students were studying at University of Yasuj. The questionnaire was distributed to 1370 students (25% of the total study population) from which 963 questionnaires were completed and returned (18% of total student population, 70% response rate).
Analysis
Descriptive methods, as well as chisquares, Fisher exact and Student t-tests were used to analyse the data.
Results
Independent evaluation
In total, 963 completed questionnaires were collected and used for the independent analysis. Out of these, a total of 395 students (41.0%) reported at least 1 gastrointestinal symptom over the 12-week period from 2 September 2009 to 21 November 2009. Cases were somewhat equally distributed among males (48.6%) and females (51.4%) ( Table  1 ). The sex-specific incidence of disease among male students (192/414, 46.4%) was significantly higher than among female students (203/549, 37.0%) (male to female RR = 1.26; 95% CI: 1.09-1.46, P = 0.003). Half of the students (51.6%) reported diarrhoea and 77.7% had abdominal cramps (Table 2).
The incidence of symptoms reported suggests that from (Figure 1 ). Moreover, a significant difference was found in the duration of the symptoms between the 2 outbreaks (P = 0.02) ( Table 3) .
A significant association was found between the incidence of the disease and consumption of food at the restaurant located at the university campus (Table  4) . Always consuming foods provided by the restaurant significantly increased the risk of acquiring the disease compared with never using or occasionally using self-service food (risk ratio = 1.80; 95% CI: 1.35-2.40, P < 0.001).
Comparison with the official report
The number of cases found and the outbreak patterns in the current evaluation (395 students over a 12-week period) contrasted with the official report from the Department for Disease Control of only 65 cases over a 5-day period.
The time trends of the cases were also different. Although during a short period of time both sources reported a similar frequency of cases (Figure 1) , the overall trends were dramatically different, as the official report suggested a considerably shorter period for the outbreak (5 days) compared with the present evaluation (21 days, for the second outbreak identified). Furthermore, 2 gastrointestinal outbreaks were identified in the current evaluation, not just one.
Although the official report suggested that all the cases recorded were among females, the results from the present study found cases in both males and females (Table 1) . No comparison of the sex-specific incidence of disease could be made between the 2 reports because no population at risk was reported by the formal investigation.
The spatial distribution of the cases reported by the 2 studies was also markedly different, as all patients reported by the official investigation were residents of girls' residence halls located at the university campus whereas the current study reported cases among both girls and boys resident in university residence halls or private houses.
On the other hand, comparison of the prevalence of symptoms (diarrhoea, vomiting and abdominal cramps) among cases reported by the official report and the current evaluation showed similar distributions (P > 0.05) ( Table 2) . 
Discussion
Despite extensive experiences and development in the diagnosis and management of epidemics, numerous epidemic investigations are terminated without satisfying results [3, 4, 7] . The reasons, especially in developing countries, include insufficient guidelines for diseases surveillance and epidemic investigation, delayed and improper response due to lack of required facilities and insufficient training of health staff [4] . The results of present epidemiological study Comparison of the results of the 2 studies revealed significant differences in the reported number of cases and the temporal and spatial pattern of the outbreak during the study period, suggesting a serious biased presentation of the situation by the official report. In contrast to the official report from the Department for Disease Control indicating occurrence of a short gastrointestinal disease outbreak, the results of the present study suggested the occurrence of at least 2 outbreaks within the 3 months of the study period. The significant difference in the duration of the symptoms suggests the possible involvement of different pathogens in the outbreaks. The sex distribution of the patients was also significantly different in the 2 reports, suggesting a biased presentation of the situation in the official report.
Regarding the risk factors, due to the time gap between the occurrence of the outbreak and the conduction of the present study no attempt was made to find the pathogens responsible for the outbreak. However, being male and eating food prepared by the university campus restaurant significantly raised the risk of disease among the students.
A number of limitations to the study should be noted. First, we were unable to take microbiological samples. Secondly, many students returned home in the panic caused by the outbreak and this prevented the researchers from carrying out the evaluation immediately after the outbreak. This delay may have introduced recall bias in reporting the occurrence and exact timing of symptoms. However, this is likely to have reduced the number of cases reported and as a result should have decreased the differences between the 2 reports regarding the incidence of symptoms. There is no reason to assume that there were systematic errors in reporting the time of the occurrence of the symptoms that would affect the findings about the temporal pattern of the outbreak.
Irrespective of the shortage of facilities and appropriate laboratory services which were may have been the case at the local health centre, it seems that government action strategies are unable to respond timely and efficiently to outbreaks and that the results of epidemic investigations may be biased and misleading [2, 6] .
